shows the preoperative background factors for the four groups. The following outcomes were compared between the transabdominal approach and the three retroperitoneal approaches: surgical duration; length of time from start of skin incision to aortic clamp; intraoperative blood loss estimated by weighing surgical gauze swabs; amount of homologous blood transfused; proportion of operations not requiring transfusion; length of ICU stay (waiting for hemodynamic and respiratory stability); time to oral intake after having confirmed exhaust gas and to 75% recovery in daily oral intake; postoperative hospital stay; postoperative paralytic ileus; and wound complications. (Table  3) .
Discussion
Due to the recent advances in surgical techniques and perioperative management, the mortality rate for elective surgery in the treatment of abdominal aortic aneurysm (AAA) has been reported at only 2-5 %8,9). Furthermore, as the elderly population continues to increase, AAA surgery is performed more often on patients over 80 years old l0,11), and Retroperitoneal B. An 82-year-old man in whom CT confirmed a thin rectus abdominis preoperatively (B-1), and five years after surgery (B-2).
PRI: paramedian retroperitoneal incision. according to O'Donnell et al, the five-year survival rate for elective surgery on elderly patients is 65%12). Of the 209 patients who underwent elective AAA surgery in the present study, patients aged 75 or older accounted for 34.9% of the total, while those aged 80 or older accounted for 15.8%. Therefore, in the present setting, a surgical technique is required that is minimally invasive, causes few postoperative complications, allows early discharge and improves late quality of life. In AAA surgery, when compared to the transabdominal approach, the retroperitoneal approach is less commonly associated with postoperative intestinal paralysis and respiratory complications and allows earlier discharge] 31. In the present study, oral intake was achieved significantly earlier with the three retroperitoneal approaches when compared to the transabdominal approach. Moreover, 75% recovery of oral intake was achieved significantly earlier with the retroperitoneal approaches. In other words, intestinal function recovered earlier, and the duration of intravenous fluid therapy was correspondingly shorter. Moreover, early discharge was possible in the WRI and MRI groups, indicating superiority of the retroperitoneal approaches13,14) . In our department between 1987 and 1991, the paramedian retroperitoneal incision, reported by Taheri and colleagues4), was performed, but due to right-sided peripheral anastomosis, an additional oblique incision in the right lower abdomen was required in four patients (14.8 % ), and incidence of late abdominal bulge was 14.8%. Consequently, the left abdominal oblique incision, reported by Williams and colleagues5), (William's retroperitoneal incision, WRI) was performed from 1991. However, Honing et al6) and Gardner and colleagues'5) reported wound pain and late bulge with this incision (incidence : 11-23 % ). Regarding the onset mechanism of bulge, it has been reported that extensive myotomy severs the inferior artery branch and the anterior cutaneous branch of the intercostal nerve'. In the present study, follow-up CT in the PRI and WRI patients revealed thinning of the abdominal wall muscles consistent with the findings of Yamada and colleagues16). Additionally, a further oblique incision in the right abdomen was performed on four WRI patients, and an approach involving multiple skin incisions cannot be regarded as minimally invasive. For these reasons we have employed the midline retroperitoneal incision since 2000. Since the peritoneum in the vicinity of the upper abdomen is very fragile, a switch was made from the MRI to the TAI in some of the earlier patients, however by carefully detaching the peritoneum, surgery could be performed without damaging the peritoneum. With time, the operative time decreased for all techniques, and no significant difference existed in the length of time from skin incision to aortic clamp among the TAI, WRI and MRI groups. Operative time and intraoperative hemorrhage for the MRI group were significantly less than for the TAI and WRI groups. Furthermore, with the MRl, an additional contralateral retroperitoneal mobilizing can be placed in the lower abdominal region, and since bilateral internal and external iliac arteries can be reached, peripheral anastomosis can be performed by placing only a midline incision. Hence, the MRI is clinically more useful when compared to PRI or WRI. However, one of the earlier MRI patients experienced postoperative intestinal damage and fistula. This occurred because the peritoneum on the right side of the midline incision was not detached from the posterior sheath, allowing the sutures used in closing the abdomen to damage the intestine. experienced acute myocardial infarction in TAI group, there were six patients who mounted with a respirator long-term because of pneumonia in TAI group ( three cases older than 80 years old ), and two patients were in acute renal failure requiring dialysis ( one WRI and one MRI, respectively) . The patient with myocardial infarction was a 72-year-old man with a left ventricular ejection rate of 50% as assessed by echocardiography. Therefore, of the four approaches for AAA surgery examined in the present study, MRI appears to be the least invasive based on postoperative course because of the skin incision and shorter enteric functional recovery. As mentioned above, since the present study was retrospective in design, no conclusion can be drawn about the superiority or inferiority of one technique over another. In other words, the effects of medical progress over the last 16 years, such as advances in synthetic grafts and in perioperative management, and introduction of comprehensive medical care, cannot be ignored. In any case, as shown in Table 1 , no significant differences were apparent among the four groups in terms of age or cardiac, pulmonary or renal function, with the only difference occurring in maximum diameter of AAA. This difference in aneurysm diameter can be explained by the fact that advances in diagnostic imaging and more stable surgical results have made it possible to surgically treat smaller AAA, however we do not believe that AAA size is a factor that markedly affects surgical risk. TAI was performed throughout the study period, but was the first choice of therapy only until 1997. In the present study, three retroperitoneal approaches were employed with some time overlap ; PRI was used first, followed by WRI and then MRI. As mentioned above, this new technique was chosen from the viewpoint of enteric functional recovery and bulge. In general, when discussing superiority of one technique over another, both techniques should be randomly selected over a certain time period, which did not occur in the present study. In our department, AAA surgery is often performed by non-specialists, and in the present study, specialists performed AAA surgery only in 25% of cases. Consequently, there were no marked differences in surgical techniques and skills between TAI and MRI. As shown in Table 2 , no significant differences existed among the four groups with respect to length of time from the start of skin incision to aortic clamp and proportion of operations not requiring transfusion. This suggests that surgical techniques and skills were comparable among the four groups. While minimally invasive surgery using a small incision of less than 10 cm has been reported19'20), skin incision length for MRI in this study was about 15 cm, and MRI resulted in faster postoperative recovery of intestinal function than TAI. Early resumption of oral intake leads to shorter fluid therapy, shorter recumbency, faster mobilization, and greater psychological stability. Shorter recumbency is extremely important in the elderly for the prevention of postoperative complications. Since comprehensive medical care is becoming common today, the MRI appears to be useful in AAA surgery because it can be performed on the elderly, recumbency is shorter, rehabilitation is earlier, and late abdominal bulge is less common. 
